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ABSTRACT

The purnose of this study was to explors the use of nemmognifying
vellow lenses to enhance personnel detection in the evergreen rainforest.
Twelve US Infantry soldiers with normal vision, using spectacles fiftied
with yellow lenses, Were cach presented L5 randomly appearing liuman tar-
gets within a 1809 field of secarch. The targets, who were dressed in
standard Army field clothes, siood motionless at predetermined distance
markers facing the observer. Tests were conducted on three sites in the
evergreen rainforest of the Canal Zone during the dry season (April 1965).
Results were campared with those obtained from 18 additional cbservers
with unaided vision, whe were tested on the seme sites and under the same
conditions,

The major effeet of using the yellow lenses was to restrict rather
than increase dectectability of human targets. Perceptually, the lenses
made the targets appear farther fram the observers, resulting in signifi-
cant distance overestimation. Detection times and practice effects were
not affected by use of the lenses.
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FOREVORD

This is the fourth report in the Tropic Test Center series dealing
uwith personnel detection in tropical forests. The rescarch is supported
by the US Army In-House Laboratory independent Research Program.

The primary purpose of these studies is to provide a baseline of
quantitatively sound data concerning the viscual capabilities of the
soldicr in the jungle. Frum the standpoint of the Test and Evaluation
nission of the Center, these data afford measures Tor use in evaluating
the results of tests involving varicus types of visual aids. lloreover,
the techniques used for measuring visual thresholds in the field ares also
applicable for testing equipnent designed to enhance visual capabilities.
In fact, the present study departs fror the preceding three by evaluating
the feasibility of a commercial visual aid for jungle use.

The Tropic Test Center, because of its geographic location, is
ideally situated to collect these basic data and thus help close the gap

in our present knowledge.

Beyond the Test and Evaluation mission, however, these reports nay
have irplications for tactics, training, and operations, Tor these
reasons, the reporis are given wide distribution.

The authors gratefully acknowledge the ,technical advice and frece
materials furnished by Bausch & Lomb, Inc.;-/ s to make this study possible,

3/ Refercnce to a corporate entity in this report is for information only
and dees not constitute an official indorsement or approval of the entity

or its procducts,
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BRIEF OF RESULTS

The purpoase of *he study vas to explore the possibility that yelliw
lenses would increase rersonnel detecticn in the evergreen rainforest.
These lonses are designed to Iilter out portions of the blue-jreen speo-
trum and thus cnhance oprarent brightness and contrast in Ilow illurmination
enviromments, The lenses are used commercsially for inspection and spoxrt-
ing purposes.

Tvelve US Infantry observers with normal vicion, using spectacles
fitted with yellow lenses, were cach presented 4S5 randcmly appearing human
targets within a 180° field of searcih. The targets, wio were dresscd in
svandard Army fieid clothes, stood motionless on predetermined distance
markers facing the observer. Testing was conducted on three sites in the
evergreen rainforest during the dry secson, Test results from the 12
cbservers using lenses were ccopared with test results {ram 18 additional
observers with unaided vision. The latter group--used as controls for
this study-- wvas tested on the same jungle sites under identical condi-
tions. 7The results of the carparisons are as Scllows:

1, Yellow lenses sigrificantly depraded average tarpet detections as

‘measured by tFe 535 visual thresnold of individual cbservers. The averaze

threshold for the unaided vision group exceeded the average threshold for
the lens group by about 10 feet,

2., The unaided vision group exceeded the yellow lens group in per~
centage of target detections by about seven percent. Tre diffcorence was
not statistically reliocble, There was no tendency for either group to
differ greatly at either the closest or the more distant targets in temms
of overall percent detections.

3. Perceptually, targets viewed through the lenses appeared to be
fartner from the observer., Observers using yellow lenses overestirated
true target dis? nces to a significantly greater extent than did observers
with unaided visaion.

L, There was no differcnce veitween the yellow lens and unaided
vision groups with respect to the time required to rmake target dctections
nor was there evidence of practice effects for either croun.

5., Threshold variability from cbserver to observer was significantly
higher for the unaided viszion grour. H finding, however, may te She
result of a statistical rather thon =i ol cffect,

6. TYerformance differences betwecn the yollsw lens and unaided
vision groups could not be attributed to arblient illumination di{ferences
at the test sites.
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It is concluded that the use of nonmapgnifying yellow lenses with
approximately 50% transmission at 510 millimicrons to enhance personnel
detection in the evergreen rainforest is unwarranied under the present
experimental conditions. It should be pointed out that the study did nob
attempt to investigate other important -aspects of persomnel detection such
as moving tarpets, observing fram highly vegetated oreas outward inte
brighter target areas, and vertical search fields. It should be further
noted that arbient illumination was two to three times higher than wet
scason levels measured at the zome sites.




LITRODUCTION

Little guantitative dota ore available on visual thresholids in
tropical forests, The US Army Tropic Test Center has initiated z ser! -
of studies to establisn normative visibility data under a variety of wnvi-
rommental conditions to provide this informavion,

The present report is the fourth of this series; it differs frem past
studies by exploring the feasibility of enhancing target detectadility in
the evergreen rainforest by the use of nonmagnifying yellow lenses de-
signed for low illuminaticon environments, In the preceding three studies,
vision was unaided,

BACKGROUND

In the Tropic Test Center's first study, Jungle Vision I _/ visual
thresholds were establiszhed Cor a semideciduous troE}ca.l forest during the
dry season. In the sccond siudy, Jungle Vision IT visual threshelds
were investigated in an evergreen rainforest during the wet season, In
the third study, Jungle Vision IIX the effect of seasonal variation on
target detectability in an evergreen raini‘orest was investigated.

In the present study, data ccllectmn tock place concurrently with
the Jungle Vision III data collection. A total of 30 observers vere
tested for both studies--18 unaided, ard 12 equipped with special lenses.
Results obtained fram the 1€ unaided observers were used as control data
in the present study.

1/ Dobbins, D. A,, and M., Gast, Jungle Vision I: Effects of distance,
herizontal placement, and site on persomnel detection in a semideciduous
tropical forest, US Army Trovic Test Center Rep, Fort Clayton, Canal Zone,
Apr 196k,

g/ Dobbins, D. A., and M., Gast. Jungle Vision II: Effecis of distance,
horizontal placement, and site on personnel detection in an evergreen
rainforest, US Army Tropic Test Ceuter Rep, Fort Clayton s Canal Zone,
Nov 1g6k,

_3_/ Dobbins, D. A,, M. Gast, and C. I}, Kindick, Jungle Vision III:

Effects of seasonal varigtion on versonnel detection in en evergreen rain-
forest, US Army Tropic Test Center Rsch Rep #3, Fort Clayton, Canal Zone,
May 1965.

y All cbservers were provided by the Commanding Officer, Uth Battalion,
10th Infantry, through the assistance of the Chief, Caxbat Developments
Office, US Army Forces Southern Ccrmand.




This explerotory invectigation iwas an oulgrowtn of Jusgle Vizion I,
in wiicl arpient Zlluninaiicn vas fowad to averase only 15 to 20 fcot-
cancles in a webt seascn everpreen raanforezt. ULilizing the ceonsultative
services offered vy kausell & icmk, Ing,, :.7 Lhe senior auiior requestied
atvice en the feasiviliiy of enbancing target detectability Lhwcuch the
use ¢f colared lenscs--parcicularly tnese desipned fer low illumination
enviromicnts. The xaticnale Tor this reguest was that those lenses
inhiviting trancmission of the shorter vavelengins (biues and greens) of
tie visible spectrum nighit ennance contrast and gpporent brighiness enough
to have o sirmificant influence on target detection in the overvhelmd 3
green surroundings of tihe rainfcorest, The author's initial interecst in
this potentia) application of oplics was stimdated by an informal
caorruricetion.

The reply confirmed the potential uscfulness of these lenses, The
reply also suggested the feasibility of using didymiun Filters to enhance
contrast cffects in higher illumination envirorments.

In 2ddition to furnishing advice, Bausch & Lowb, Ine.,/furnished the
Tropic Test Center, at no cost, one each of the following normagnifying
itens: ' .

a. Light yellow lenses Titted in chemicel goggles with 509
transmission at k&0 millimicrons. T

b, Yellow lenses Titted in spectacles with 50% transmission at
510 millinicrons, :

c. Yeliow-orance lences fitted in spectacles with 505 transnise
sion at 540 millimierons. ’

d, Light red lenses Titted in spectacles with 509 transmission
at 580 millimicrons,

¢. Dichroic lenses fitted in spectacles with a sharp cuteff
followed by a shorp rise in the middle (yellow-orange) portion of the

specetriri, This item was desigred to erhance contrast effects.

The obove listed items, with the excepticn of the dichreoic lenses,
systematically filter out an increasingly greater prcportion of the bluc-
green cpecirum, and thus result in greater apparent brightness of oranges
and reds. The yellow-hued lcnses are used extensively by munte.. and
rericrmen to cid in detection and tracking of targets.

felerenee to a scrporate entity in this report is for information only
w

1
and does nct constitute an official indorsement or approval of the entity
or its prcducts,

2/ Vayer, Larris L, Fersonal communication, 16 Loverber 10Gh.
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The 12 observers used in the present study vere equippud only it
the yelloy lenses (item b, page ) wisth 507 tronsmissicn at 517 ailli-
microns 1/, The other lenses will be evaluated in future studies,

METHOD

Cbservers., Tuo groups of cobservers (gs) were tested. Twelve Cs
tested with glasses. Eigntesn Os were tested with unaided vision., AL
were pretesied to ensure normal near, far, and coler vision, as well as
normal depth perception, Comparison of the two groups is shovm below.

Qra
U3

0s with Lenses Os with Unaided Vision
(i1=12) (N=18)

Average age: 24,5 years 22.2 years
Age range: 19-33 years 19-28 years
Avrrage length

of service: 52.2 months 32.7 months
Range of gradecs: E3 to E5 E2 to ES
No. Hi in Combat

HOS: 10 of 12 All 18

Targets. Targets were US Army soldiers dressed in standard military
utility Zfatigue 0G-107) uniform without insignia, including jacket, cap,
bloused trousers, and jungle boots. The targets had their faces blackened
with charceal.

Exparirenters, Two experimenters (_E_;s) controlled the testing, which
was dene cencurrently at Lo sites per day. The Es followed identical
standardized procedures during ail aspects of testing,

I~denendent Variables, Three indepemdent variables were investl- -
gated: yellow lenses vs. unaided vision, target distance (40 to 115 ieet),
and horizontal target plocercnt (five radii) in 0's field of search (180°)

Deterdent Varizbles. Threc performence measures were used. The
first measure was the 5., detection threshold--that distance at vhich a
target is detected 506 of the time. The second measure was distance esti-
mation of detected targets. The third measure was detection time--the
amount of search time reguired to detect a target.

Sites. Three identical test grids wvere laid oat in the relatively
nature evergreen rainforest of Fort fiierman in the Canal Zone (see Fig, 1)\

1/An initial attempt wes made to use item a. (in chemical gopgles) but was
discontim:ed because the high humidity and poor air cireulation caoused the
lernses to fog after being worn for eonly a few mimites. Subsequently, a
chemical applicant was obtained that prevente fogging. ’
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The sites were selected on the basis of representativeness of v
and flatness of terrain. For photogrorhis and description of sit
reader is referred to the Jungle Vision II and IIXI reporic. The
conducted tosrard the end of a severe dry season.

Research Dezirmm., The rescarch design is summarized in Table I.
Three subproups of four Os ecach, corpavable in visual acuity, were
assicned randomly to cach of the three sites and tested with the yellow
lenses, Ohservers, both thoze equipped with yellow lenses and the unaided
vision group, vore each presented 4§ targets which appeared randorily with
respect to target distance and norizontal placement (radii). Each 0 was
presented nine targets per radius, for a total of 540 observations for Os
with lenses and 2 total of 810 observations for the unaided vision group.
Cbservers with lenses were administercd the identical tests on the same
sites as the control group; the only difference was the use of glasses.

TABWE I

Research Design of Jungle Vision IV

Yellow Lenses
Murber Radius .
Site Cbservers I ii i1z IV vV = Total (n

Humber Cbservations (n)

X N= 4 36 36 36 36 36 180
Y =4 3€ 36 36 36 36 180
b2 = L 36 36 36 36 36 180
Total N=12 108 108 108 108 108 (1%
Unaoided Vision
X U= 6 sh S 5L 54 54 270
Y N=6 - 1 54 54 54 sl 270
2 =6 sh_sh s _Sh sl 270
Total =18 162 162 162 162 162 810
Grand : -
Total N=30 270 270 270 270 270 1350
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Proccdure, Illumination measures were token at 21l os' cye levels and
at thc micpoint of each radius with a GE type 213 lirht meter 1/ before
and after testing. All sites wvere laid cut approximately north.south to
minimize the effect ol sunlight on O's vision, Tour 0Os were tested, one
at a time, cach morning by two field teams. The Os not being tested were
not allowed to sce tests in progress. The O was informed by E, reading .
from o standardized set of instructions, that this was o test or his
ability te spot targets in a jungle emrironment The Q was mi‘orn:ed that
targets would agpear at any point from nine o'clock to threec o'clock
(1300) The O was informed that he had two minutes to make a detection;
if gt the end of that time he Lad not detected a target, a nondeteet:.on
wos scored. The O was [itted with ear protectors to reduce the possibi-
lity of responding to nuditory cues caused by movements of the targets
through the vegetation. The O was urpged to guess when he was unsure of
th§ location of the target. '('See detailed instructions to Os in Appendix
C.

Before the appearance of the [irst target, E turned Q around facing
avay fram the course. E signalled one target into the fiTst position.
The target tock his place on a given radius at a preemplaced distance
marker and stood irmcbile, facing the 0. The target returned a vhistle
signal informing E that he was in position.

The 0O was confined to a merked three~feet square, He was allowed to
berd, twisiy, crouch, or lie down vhile searching {or the fargefs but wes
not allowed to move his head outside the marked square. The O was
required to paint and give a distance estimate—wihen he detected a target,
but the O was not informed as to the correctness of his detection, After
the first tri 2l, E again turned the 0 around and signalled a tarpet for
the nexi position, The above seouence was repeated until O completed LS
cbservations, Toltal testing time for one 0 averagzed one and one-half
hours. One rest nause of five minutes was allowed after the 23rd obser-
vation. :

RESULTS

Detection Thresholds. Table IT compares the 509 detection thresholds
for the unaided vicion group and the yellow leys proup, On each site,
detectability was higher writhout the lenses., Overall, the unaided thresh-
old wes 10 feel higher than the lens thrashold. Uhen the average SO0
thrc.)nald of +the 18 Os with wneided viston was compered with the average
50 ihrecholds of the 12 0Os equipped with lenses by means of t-test, it
was found that the lenses : signiTicantly depgraded 500 target detcctab* Yicy

L=2. 21, 172233 F=<57). Cne could question the practical significance cf
this finding or “he bosis of thie low absolute &ifference of 10 feei; how-

ovar, lO Teel represents epproximately 100 of the availoble visuzl cnvee
lope in this type vegetation (sce Jungle Vision IT1).

e ————————— '
1/ Felerence Lo any trade naome used in this report dces not constitute an
official indersenent or aprrovel of the use of said item,
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TABLE II

505 detection thresholds with and without lenses at
cach of three evergreen rainforest sites,

Site Unaided Vision Yaellow Lenses
fcet) feet
X T4.0 57.2
v 71.1 66.0
A 75.0 70,0
All sites 7309 _. 6307

Effects of Tarpget Distance., Table III compares tihe percent of deteca
tions for each of the nine target distances for the unaided vision group
and the yellow lens group. Of the 27 pussible paired camparisons witiuin
sites, 20 showed higher percent detections for the unaided vision proup.

TABLE IIIX
Percent of targets detected with and without lenses
at each of nine distances at three evergreen
ruinforest sites (dry season).

Site

X

%

S | e
LN

All sites

)

Unaided Yellow Uraided Yellow Unaided Yellcw Unaided Yellow
Distance Vision Lenses Visicn Lenscs Vision Lenses Vision Lenses

(Teet)
Lo 93.3 90,0 80.. 8.0 95,7 85.0 90,0 86,7
50 90.0 T¢.0 80,0 75.0 €3,3 80,0 8.k 75.0
29 86.6 80.0 73.3  T75.0 86,7 65.0 82.2 T3.3
60 63.3 35.0 66,7 65.0 60,0 65.0 63.3  55.0
70 66.7 35.0 53.3 hooo 40,0 50.0 60.0 UL1.7
8o Lo,0 25,0 23.3 20,0 ho,0  30.0 3k 25,0
) 26.7 35.0 20.0 15,0 3.7 30.0 27.8 26.7
100 13,3 0,0 16,7 10.0 133 5.0 L 5,0
115 0.0 0.0 0.0 0.0 10,0 25.0 3.3 _8.3
All

Distances 53.3 1,1 ks, 0 La.7 sh.0  L3.3 51,1 hh.0
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Vhen the pcreem.zre of detections Y on a distance-br~distance basis
was subjected {o an anulysis of variance, the difference between the per-
centages of detections for 21l siles with yellow lenses (Ll.¢%) and
wnaided vision (51.1%) was not significant (F=3.12; af=1/h; P==10%).
There is no conilict belween this finding end that reperted in the precede
ing peracravh. The previous analysis compared 505 thresheld data between
individuol Qs in the two groups; the present analysis campared overall
perce.. s detections, combined for all distances and all observers, Thus,
it is concluded that ‘hore was no significant supericrity to either the
unaided vision or yellow lens groups with respect to total percent detec-
tions,

Distance, as a source of variance, was highly significant (F=6L.78;
ar=8/32; P=20.1%). This is a statistical confirmation of the cbvious
Tact that distance drastically affeczted target detectebility for both

groups.,

Hore important was the test of the interaction between mode of de-
tection (glasses vs, unaided vision) and target distance, The interaction
was not statistically significant (F=0.76; af=8/32; P=~20%). These
results indicate that there were no significant differences in percent
detections among the two groups from one target distance to snother,
FPurther verification of this fact can better be seen in Figure 2. The
conforrations--or slopes--of the two functions were very similar. This
similarity sonfirms the nonsignificant interaction.

Distance Estimation. Table IV compares the results of 16 Os with
uncided vision and 11 Os with yellow lenses in estimetion of distences to
detected targets, Results are shown for only those Os who used the Metric
system in their cstimates. (Data for three 0Os using “the English system .
Tor estirating vere eliminated because results of vast studies have shown
that the perticular esiimating system employed causes more bias in esti-
mated distances than environmental variebles.) Vhen corpared by t-test,
it was found that those Os using the yellow lenses overcstimated all
tarpet distances ¢ a ":Lcmficantly greater extent than those Os with
unaided vision (£=2,19; af=25; P==5%),

Ieteetion Time, Time required tc detect targets is compared between
the tvwo sroups in Table V., The grand mean detection time averaged for all
sites :nd distances was 28.6 seconds for tne group with the unaided vision
aad 35.0 seconds for the proup with yellow lenses. When these means were
subjecied to tetests, however, the difference proved statistically insig-
nificant (4-1.33; ar=12; P=10%). Thus, for those detections which were
nade, there as no uix‘tvw‘.ficnn» superiority in the search time necessary
for cilier the O with unaided vision or the Os uzing yellow lenses.

L/ 1ereens woiection subjected to inverse sine transformation prior to
analysic of variance, .

10
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TIBLE IV

Actual target distances and observer cstimates made with
tnaided vision and with yeilow lenses (dry 50a50Nn ).

Actual Estimated umber of
Distance Distanze (Median) Fotimates
({cet) {feet)
’ Unaided Yellow: Difference Unaided Yellow
Vision (U) Lenses (L) (L)-(U) Vision Lenses
Lo 34,5 L7.4 +12,9 71 52
50 L43.0 58.9 +10.9 . 67 45
55 L7.8 75.5 +27.7 65 Iy
60 62.1 73.0 +10.9 50 33
70 76.5 - 106,5 +30.0 117 25
8o ok,0 163.5 69,5 27 | 15
Q0 93.0 123.0 +30.0 22 16
100 * * — 13 3
115 * * —— 3 5

* Insufficient cascs for relichle compariscns.

TABIE V

Time in seconds for target detection for observers with
yellow lenses and cbservers with unaided vision (dry season),

TARGET DISTAICE (feet)

o 50 5 & W 8 90 100 U3

Unaided 15.9 25. 26.2 27.1 39.6 43,2 33.2 * *
Vision (81) (76 (74)  (s57)  (54) (31) (25)

0

)
Yellow 29.k 21,9 32,8 .4 34,8 44,6 55,9
Lenses  (52) (bs) (W) (33) (z5) (15) (16)

\
¥ Ingulficient basis for relizble comparison.

( ) iRirbver detecticns per distance,

icn were telen ircnedie

b : ¢ ested. Rezlinss wvere talten at Ds' eye
lavels woid en the 50-eet moarxer on cacn of the five radii, Table VI
Zigws the resulis for the Lwo ckserver sraurs.  Wien suwjected to t-tests,
it vas Jound tnav there was no significant difference betwuen the average
ilivnination Jer the twe proups for either those tested at early merning

sovre arad wlter eazh O oW



{t=0.30; df=12; P==60(), or for those tested at midmorning (t=2.40;
daf=14; P>60"§5 Thus, any differences in target detection performance
between the unaided vision and the lens groups cannot be attributed to
differences in illumination.

TABLE VI

Averzge illumination in foot-candles
taken on test sites (dry season).

(a) Eye Level of Observer

Site
X X i N Z *
Unaided Visicn 21.1 9 20,7 9 58.8 9
Yellow Tenses 18,7 L 18.1 i ho.2 Y4

(b) 50-feet markers on radii

Unaided Vision 16.2 s k2,3 - b5 37.3 L5
Yellow Lenses 15.5 20 33.8 20 41.3 20

* N refers to numher of illumination measures taken.

Threshold Variability of Individual Observers. Table VII shows
detection thresholds for individual cbservers aleng with means and
standerd deviations, ©Sites are disregarded in the table since all three
sites are represented proportionately in each of the two arrays of thresh-
olds, The means were subjected to a t-test previcusly in the report (see
"Detection Thresholds" section) and found to significantly favor the
unaided vision group. The focus of interest in Table VII is the variation
in thresholds between the two groups. A comparison of the standard devia-
tions shows that the thresholds of Qs using yellow lenses fluctuated less
from O to O than dld Os with wnaided vision., Carparing these variances by
means of F-test indicates that individual threshold variability of Os with
unaided vision significantly exceeded the variability of 0s with gla.sses
(P=3.04; af=1T7/11; Pe=5%). The extent tc which this effect can be attri-
buted solely to the use of glasses is questionable, A statistical condie
tion may be responsible since smaller samples are likely to have smaller
standard devietions than larger samples drawn from the same distribution,
This effect occurs because extremes ere less likely to appear in small
sarples, Because 18 Os contributed to the standard deviation of the
unaided group, but only 12 Os contributed to the lens group, the signifi-
cant difference mzy be due to the effect of the glasses, differences in
sample size, or some combination of these two factors.




TABLE VII

Yeans and standord deviations ef detection thresholds for
observers with unaided vision and with yellow lenses.

Unzided Vision

Yellov Lenses

TT5" 56.2
775 59.1
85.0 8.7
72.6% 69.8*
65.0 T12.5
72-5 65.0
78.4 62,5
75.0 67.5
57.5. 70.1#
72.5 T2.5
58.7 T7.5%
6745 67.5
9.0
T7.5
732l
62.5
78.5%
T1.1*
Mean = 73.2 66,5
o = 8.8 5.0
N = 8 12

[

* Thresholds esiimated by least squares.

Practice Effects., Table VIII cowpares proctice effects between the
two grouvs., The purpise of this comparison was to determine whether the
relatively pocrer performance demonstrated by Os wearing glasses could be
attridbuted to "getting used" to the glasses during the earlier trials and
thereby depressing their overall thresnold scores. The average nurber of
deteciicns during successive five-block trials was tms comouted for both
groups, The results show that there was no systematic improvement in
performance for eithuor graup when task &ifficulty (mean actual distance)
is considered. Thus, the poorer performance showed by the lens group
camot be atiributed to habituation.

1k
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TABLE VIII

A comparison of practice effects bebieen obscrvers
with unaided vision and yelliow lenses.

Meon Ihuber

Block of Detoctions Hean Actual
Five Trigls Unaided Vision Yecllow Lenses Distance (feet)

ist 2.3 2.1 66

2nd 1.6 1.5 78

3rd 3.3 2.7 6h

Lth 1.8 1.7 a4

Sth 2.1 1.8 gl

6éth 2.7 1.8 80

Tth 3.6 2.9 el

8th 2.6 2.3 72

Oth 2.6 2.6 81

SUMMARY OF RESULTS

The major effzct of wearing yellow lenses was to restrict rather than
increase detectability of Imman targets. Perceptually, targets appeared
farther from the observers wearing the lenses, resulting in significant
distance overestimation. It may te that the glacses also restrict the
range of observer threshold differences; however, this finding is termouss
Detection times and practice effects were not uifected by use of the

glasses, - :
CCHCLUSIONS .

The -2 of nonmegnifying yellow lenses with 50% transmission at 510
millim.crons to enhance personmnel detection in an evergreen rainforest is
not warranted, This conclusion applies only under the specific experi-
mental conditions of the present study, which included: fixed cobserver
position; motionless, standing, human targets; low target-background
contrast; and horizontal field of search., It should further be noted that
the study was made during the dry season, when smbient illumination levels
were from two the three times higher than wet season levels on the same
sites. .
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APPEIIDIX A

ORDER CF TARGET PRESENTATION®

D(teet) Radius
i iz - I XA v
40 15 10 19 5 31
50 3k 14 3 Lo 21
55 39 L3 45 9 35
- 60 28 32 1 25 2
70 17 13 30 27 1
80 8 23 35 4 18
% 2 38 41 33 R
100 26 229 22 T
15 37 6 y2 16 20

* Sequence followed for unaided vision and yellow lens group

23
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AFPENDIX B

Sequence of cbservers tesied showing the
unaided vision and the yellow lenses
by site and by test day.

Hode of
Detection* Site Test Tavr

SSE Hpdg 9499 S8S8 E9E8€

DN NDNXX NNKK MM MK NN NNXMNK X

HE HHEg gs8pd
O® ~1N=~1 OO0 MMMV FEFF WWwwue PR HEe

* Note: UV - Unaided Vision
YL - Yellow Lenses
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APFENDIX C

Instructions given to Os by E prior to the start of each test sessic:.

™fe are trying to find out how well you can detect targets through the
foliage. (In this particu.ar test, we want to find out if these glasses
assist you in detecting targets.)* You will see one of these fellows
(demonstrate) standing up facing you between nine o'clock (point) and
three o'clock (point) at different distences fram you. There will be only
one target at a time., Vhen I give you the signal, you are to stand up in
this marked box (point) and sesrch for the target. You may crouch, kneel,
or even lie down, providing you don't move your head out of the box (de-
monstrate). If you spot him, point im his direction and tell me how far
avay you think he is, You will lave two mimaites to find him., If you
don't spot him in the time limit, I will turn you around and score a miss.
If you think you see him, but are doubtiul, go ahead and guess. There
will be 45 trials in all, and the test will last about an hour :nd a half,
Are there any questions?” )

_* Reag only to the yellow lens group.
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APFEIDIX D

Definitions of Statistical Symbols

FP-ratios

Frobability (P):

Degrees of freedam (df):

Standard deviation (o™):

Weighted mean:

Inverse sine transformation:

This ratio is derived fram the analysis of
variance. The analysis of variance yields
the probability that the variation in a
set of means may be attributed to random
sampling fram a cormon, normally distri-
tuted population.

This symbol refers to the level of confide
ence vwhich may be placed in the statisti-
cal significance of values derived from
many different types of statistical tests
and measures.

Degrees of freedom are related to the
number of observations entering into a
particular test of significance. To some
extent, the degrees of freedcm determine
the level of confidence placed in the
results of the analysis,

This is a measure of the variability of
individual values in a frequency di»tr:.'bu-
tion around the mean value. :

The midpoint of a series of mmericé.l
values; it represents a point on a con-
tinuum rather than an algebraic average.

This is the grand mean of a serles of in-
dividual means weighted by the total numbex
of observations entering into the camputa-
tion of the individual means.,

A transformation frequently applied to
percentage values prior to analysis of

variance to reduce correlation between
means and variances.

29
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